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     Porous carbon electrodes are the ideal electrodes for the equipment storing 
energy base on the redox reaction in the liquid phase. The commercial carbon 
materials were investigated in terms of physical and chemical properties and 
electrochemical properties in this paper. The main results from these studies are 
summarized as following: 
    1. The electrochemical reversibility of the redox reaction of vanadium ions on 
carbon materials are related to the graphitization degree and can be improved with the 
graphitization degree increasing. 
   2. Results show that the electrochemical activity of carbon materials are different 
on VO2+/VO2+and V3+/V2+ couples, the carbon materials of higher graphitization 
degree are better on VO2+/VO2+ couples.  
   3. Acid concentration is the important factor on the electrochemical activity of 
graphite materials and mainly influences the reduce reaction of  VO2+/VO2+ couples. 
The discharge voltage and current density can be improved with the acid 
concentration increasing.         
   4. It is a great impact that the shape and size of carbon materials on the feasibility 
of the preparation method, more binder should be used with the smaller particles. The 
composited electrode of ball graphite and graphite fiber can be prepared conveniently 
and makes porous structure focus on the small pore size.  
5. The graphite fiber electrode shows the poor electrochemical performance, but 
prepared with ball graphite, the polarization decreases obviously and the capacity and 
utilization efficiency increased as the good electrochemical activity of ball graphite.      
6. The expanded graphite electrode prepared with binder-free showed the good 
performance at the low current density, but the sandwich structure limits its use at the 
high current density. 
Key words: Porous carbon electrode; store energy base on thin layer liquid; 
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化。图 1－2 所示为气体扩散电极中的防水电极结构，主要用于空气电池。 
 























图 1－1 中右图所示，铅酸电池中铅合金板栅的结构如图 1－4 所示。 
 
 
图 1－3 锂离子电池电极表面形貌[9]  
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